The concept of Presence
Presence, although broadly defined as the sense of 'being there' in a mediated environment, can be conceptualised in a number of ways. Indeed, presence can be described as a multidimensional concept, with Lombard and Ditton (1997) identifying a set of at least six different conceptualisations found in the literature (e.g. presence as realism, immersion, transportation etc.). These multidimensional conceptualisations, however, can be grouped into two broad categories -social and physical presence (Ijsselstein et al., 2000) . The physical category refers to the sense of being physically located somewhere and implies that the medium appears to be invisible; whereas the social category refers to being and communicating with someone, with the implication that the medium appears to be transformed into a social entity. Importantly, the antecedents necessary to establish these two forms of presence are not necessarily the same aspects of communication. It is possible that one can experience physical presence without a corresponding level of social presence, and conversely one can experience social presence in the absence of physical presence. It is suggested that although the distinction is often made between physical and social presence, they are nonetheless usually treated as synonymous, or at least closely interdependent. While there are undoubtedly commonalities between social and physical presence, it is argued that their division is a useful one in order to best decide on the appropriate form of presence that can inform system design and result in the desired outcomes from the use of the mediated technology. Moreover, it is suggested that the partitioning of the physical from the social enables a re-conceptualisation of social presence that has significant consequences for the representation of groups in computer-mediated or virtual environments.
The basic tenet of the social presence model is that social presence, and therefore social influence in computer-mediated environments is restricted to the extent that interpersonal contact is constrained within the environment, i.e. the social is equated with the interpersonal. This supposition has subsequently been the basis for further theories of social influence in mediated environments, e.g. the cuelessness model (Rutter, 1984 (Rutter, , 1987 and the reduced social cues approach (Kiesler et al., 1984; Kiesler, 1986) . The assumption is that, as (text-based) computer-mediated environments do not allow for communication of non-verbal cues such as gestures or facial expressions, which impact on face-to-face interpersonal communication, these media are less social and therefore enable less social presence. Indeed, many commentators have found low degrees of social presence in computer-mediated environments (e.g. Choon-Ling, S., 2002) . This, somewhat intuitive, position leads to the conclusion that for computer-mediated, or virtual environments, to afford social presence, one must maximise the number of visual and audio cues, thus attempting to emulate face-to-face communication. Indeed, Greenberg (1998, p.246) states that "Electronic virtual workspaces must emulate the affordances of physical workspaces if they are to support a group's natural way of working together". Similarly, Lombard and Ditton (1997) state that the number of sensory output channels are an important Social presence and social identity .
6 factor in generating a sense of presence, and Ijsselstein et al. (2000) suggest that as technology increasingly conveys non-verbal communication cues, social presence will increase. Implicit in these attempts to emulate face-to-face communication is the equation of physical and social presence, i.e. face-to-face communication ensures physical presence, encompassing interpersonal interaction, and thus social presence.
Despite the above, it would be churlish to assert that all presence commentators subscribe to the deterministic view that the use of technologies that afford a closer emulation of face-to-face communication, will necessarily result in greater social presence. For example, in discussion of virtual learning environments, Mantovani and Castelnuovo (2003) conclude that although a sense of presence makes learning experiences engaging and relevant, it is not always necessary to use the most highly technical solution. Furthermore, Cottone and Mantovani (2003) consider the overriding importance of social context and 'common ground' in virtual learning environments. Nevertheless, the tide of research into presence continues to attempt to emulate face-to-face interactions and thus sustain the belief that to achieve social presence one must also have physical presence. This, it is argued below, occurs due to the assumption of equity between the social and the interpersonal, an equation which may not always be appropriate.
Presence and SIDE
The SIDE (Social Identity model of DEindividuation Effects) model (Reicher et al. 1995; Spears & Lea, 1992 , 1994 ) is critical of the assumption that interpersonal interaction is necessary for social presence to occur. Indeed, the lack of non-verbal Social presence and social identity .
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SIDE is developed from Social Identity theory (Tajfel, 1978; Tajfel & Turner, 1986) and the closely related work of Self Categorisation theory (Turner, 1982; Turner et al. 1987 with associated norms and at any one time either a particular social identity or the personal identity can be salient. Furthermore, the social context is a crucial factor in determining the salience of social categories. Consequently, an individual is more likely to act in accordance with the salient identity of that moment. From this perspective, the group exists within the individual as a cognitive representation, rather than the individual existing within the external group. The cognitive representation of the group, therefore, contains information about the group and its associated norms.
Given the above, the social identity approach argues that an absence of social cues to interpersonal contact does not necessarily imply an absence of social cues per se (Spears & Lea, 1992) . The communication of social category information may not be as sensitive to the information richness of a virtual environment, as is the transfer of interpersonal information. Cues as to the membership of social categories can in fact be very easily communicated. For example, the textual information provided in members rather than viewed as distinct individuals and thus the shared social identity has an increased influence on behaviour. However, this process will only result in increased social presence if the social identity remains salient. A salient personal identity could in fact undermine the shared group identity.
The SIDE model has been empirically tested in various contexts, including computerconferencing and video-conferencing. For example, Lea, Spears and de Groot (2001) investigated the reinforcement of normative behaviour in computer-mediated environments under anonymous conditions. Of specific interest were the effects of group based identification on attraction within dispersed groups interacting under visual anonymity or video identifiable conditions. In the visually anonymous condition, communication was text-based, and in the visually identifiable condition this was supplemented by two-way real-time silent video. Under anonymous conditions, identification in terms of the group and attraction to the group were increased. Through the use of path analysis, it was shown that visual anonymity increased group based identification, which in turn increased attraction to the group.
Therefore, that group members felt a greater belongingness to the group under conditions of reduced visual cues has important implications for designing 'presence' in virtual environments. If the intended result of social presence is to confer on the group greater capacity to communicate and collaborate, then the group will work more productively to the extent that group members identify with the group, thus making the group more cohesive. The group will then have greater influence over it's members. Investigations of the SIDE model have demonstrated that greater adherence to group norms, and thus social influence, occur in computer-mediated groups in which a shared social identity is salient (e.g. Lea & Spears, 1991; Postmes et al., groups is often the 'ice-breaker', whereby group members attempt to get to know each other before they begin working together.
From a social identity perspective, however, groups members coming together to communicate and collaborate in a distributed virtual environment will bring to the collaboration a variety of possible identities. These could include identities relating to their gender, organisation affiliation, nationality and work interests, as well as a personal identity and the identity relating to the virtual collaborating group. Rather than focusing on the personal identity, we suggest that to facilitate social presence, the shared social identity relating to the virtual group should be made salient. In this way, the goals, priorities and norms of the collaborating group will become those to which group members are likely to adhere to, rather than those of conflicting identities.
Moreover, the lack of face-to-face cues to the interpersonal will not be a barrier to the formation of a cohesive group with a strong sense of social presence.
There are a number of ways in which the group identity of the collaborating group can be made salient. For example, rather than the traditional 'ice-breaking' task, the first meeting of the group could take place under anonymous conditions. That is, all personal information about the group members would be concealed, in order that the only cues to category membership are those concerning the current collaborating group. Even one's email address can display cues to a variety of identities, including gender, nationality and organisation affiliation. The removal of these from the initial group communications will serve to focus attention towards the goals and norms of the collaborating group. Indeed, in a study by Rogers (2000) groups performed a collaborative task, communicating via a text based computer-mediated environment, and were either anonymous or identifiable by their full name. It was demonstrated that group members in the anonymous condition reported a higher degree of identification, or belongingness to the collaborating group, than those who were identifiable to others by their name. In the anonymous condition, therefore, the collaborating group was salient and the self and others were depersonalised into categorically interchangeable group members rather than viewed as distinct individuals.
It is, of course, impractical to maintain anonymity among group members for any length of time. It is also not suggested that interpersonal communication or bonds between group members should be discouraged per se. These are natural developments in group and indeed, human communication. Moreover, it is not the case that groups should consist of homogenous group members, showing little or no intragroup differentiation. Group member role differentiation is an integral part of collaborative work and is essential for proper group functioning. However, the focus throughout the development of the group should be on the shared group identity that bonds the group together, thus ensuring that each group member holds salient in their mind the cognitive representation of the group. One technique to establish the salience of the group is through appropriate intergroup comparisons. This is based on the social identity approach that considers the analysis of groups incomplete without recognition of the fact that the ingroup cannot exist without outgroups and that the ingroup is defined in terms of its relationship to the outgroup (Tajfel, 1978; Hogg & Abrams, 1988) . The comparison also helps to undermine alternative categories of identification, through a procedure of functional antagonism (Turner, 1985) . Further procedures to increase group salience include instructions given to the group as a whole, rather than to individual group members, and instead of personalising the Social presence and social identity .
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virtual environment, it is suggested that the environment be 'collectivised', reflecting the identity of the group and not simply the individuals that make up the group (see Lea et. al., 2002) . Furthermore, it is suggested that rather than prescribing roles to group members and restrictive working procedures to the group, the group should be allowed to manage itself, thus enabling the shared group identity to emerge and develop. Group members should then feel a greater stake in the group, are more likely to identify with that group and thus feel an increased sense of social presence.
Moreover, behaviour follows from group identification rather than from prescribed roles.
Case studies
Two case studies, or field trials, of this SIDE approach to social presence were carried out with collaborating undergraduate students from the University of Manchester and the University of Amsterdam. Students participated in the collaborative work as part of a linked course between the two institutions and communicated through a webbased conferencing environment containing discussion boards and chat rooms. Each collaborative group consisted of four or five students drawn from both institutions who interacted over a period of five weeks to produce a group report on a specific research topic chosen by the group. In the first field trial, forty-five students participated and in the second, forty-three took part. There were ten groups in each cohort. Each week, group members participated in a compulsory one hour synchronous conferencing session with their group. Outside of this time they were free to organise their communications as they saw fit. During the initial session when group members met and had to decide upon which topic to cover in their report, they communicated anonymously. In addition, throughout the collaborative period, the group performed a number of tasks designed to further increase the salience of their group, including a comparison phase at week three, in which groups had to compare their work and progress with another group working on a similar topic. Each group's virtual environment was given a distinct look (a different colour which corresponded to the group name) which subsequently was 'collectivised' by the group during their collaborations. The focus at all times, therefore, was on the promotion of the shared social identity of the group rather than the interpersonal bonds between group members. Moreover, the SIDE approach suggests that social presence would be equated with this shared social identity or feeling of belongingness to the group, and would inform subsequent group behaviour.
Evaluation

Method
Evaluation of the field trials was by means of web questionnaires completed prior to the start of collaboration (Week 0) and then every week at the end of the compulsory group chat session. The composition of the questionnaires varied between field trials and contained a mixture of repeated and novel items, on nine point Likert-scales, that had been validated in previous laboratory studies (e.g. Lea et al., 2001; Rogers, 2002) . Reliable and valid scales were then formed using reliability analysis. The quality of the group product was measured by a single percentage mark for each group's final report. While a comprehensive review of the data is not possible here, the data analysis below summarises the levels of social presence and their effects on subsequent group perceptions and behaviour. This was done by calculating the partial correlation coefficients between variables, controlling for specific group membership.
In addition to the questionnaire data, in field trial two, participants also produced a 'personal evaluation' report at the end of the collaborations describing their experiences.
Results
Given the discussions above, social presence is operationalised as the sense of belongingness to, or identification with, the salient social identity. In the case of distributed collaborating groups the salient social identity was therefore measured at the level of the collaborating group. Table 1 displays the social presence means for each week and for each field trial. 2 It can be seen that social presence increased over time in each field trial and that, importantly, it increased significantly after the initial anonymous meeting during week one.
[ Table 1 about here] Furthermore, social presence at week four was, as predicted, affected by the intergroup comparison at week three. In field trial one, there was a correlation between the comparison group being perceived to be better than one's own group and social presence at week four (r=-0.43, p<0.01). In field trial two, there was a correlation between one's own group perceived as better than the comparison group and social presence (r=0.41, p<0.01). Therefore, if the intergroup comparison was positive, one's social presence or group identification, was likely to increase, whereas if the comparison was detrimental then social presence was likely to decrease.
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Considering those constructs measured only in field trial one, social presence was correlated with group cohesion during each week it was measured, i.e. week one (r=0.72, p<0.01); week two (r=0.68, p<0.01); and week four (r=0.79, p<0.01). Social presence was also correlated with the perception that the group comprised prototypical group members, or good team players at week two (r=0.54, p<0.01) and week four (r=0.80, p<0.01). In addition, the mark given for the group report was correlated with this perception that the group consisted of team players at week two (r=0.32, p<0.05) and week four (r=0.31, p<0.05). Moreover, the longitudinal process by which social presence, or group identification, influenced cohesion and development of team players within the group, and which subsequently had a positive effect on the quality of the group output (as measured by the group mark) was modelled and confirmed using LISREL path analysis (Rogers, 2002) . The shared social identity made salient throughout the collaborative period, therefore, had a significant impact on group functioning and behaviour.
The personal evaluations from field trial two, revealed that identification with the group (social presence) was salient and also strong for the collaborating groups. For example, one participant remarked that; "When we first met we were four individuals, but I feel that we developed into a unit, working not just with each other, but also for each other"; and another student noted that "… the group identity was still strong, with chat sessions digressing into cheers of 'Blue forever!' " (blue was the group's allocated colour and name). Similarly, the Pink group, which consisted of only women, referred to themselves as the 'Pink Ladies' and during a final session in which group members from the two countries carried out a power-point presentation to their groups over a video conferencing link, they all arranged to wear pink outfits. These examples demonstrate that through the emphasis of a shared social (group) identity, this identity confers both group cohesion and a sense of social presence, and can become a powerful motivation. This is further demonstrated by the correlations between social presence and the posts to the collaborative environment at week two (r=0.34, p<0.05), week four (r=0.34, p<0.05) and week five (r=0.33, p<0.05),
indicating that the greater social presence the greater the motivation to participate.
This was also investigated through the use of path analysis using LISREL to model the effect of group identification, or social presence on social loafing within the group, or the perception that some group members were doing much less work than others (Rogers, 2002) . The model supported the proposition that a feeling of belongingness to the group reduced subsequent occurrences of social loafing.
However, where social loafing did occur, this had a detrimental effect on the quality of the group product. Therefore, once again, it was demonstrated that the social presence felt by group members, as a result of the shared group identity, had a significant effect on group behaviour and performance.
Discussion
The two case studies discussed above, offer support for the SIDE approach to presence in distributed group environments. Social presence was enabled through the emphasis on the shared social identity at the level of the collaborating group rather than the creation of interpersonal bonds between individual group members. In this way, the necessity to maximise the number of visual cues in order to create a sense of physical presence was circumvented. Indeed, the availability of cues to the interpersonal could work to undermine the salience of the collaborating group and so were kept to a minimum, at least in the early stages of group interaction. The various other task and design interventions were also deemed successful in increasing and maintaining focus on the collaborating group. In particular, it was demonstrated that the intergroup comparison had significant impact on later measures of social presence.
Feelings of social presence were not only maintained throughout the group collaborations in the above case studies, but, in addition, the level of social presence had significant impacts on subsequent group behaviour. In field trial one, social presence increased group cohesion and also the perception that the group was made up of group members who were good 'team players', i.e. they were all working together for the good of the group. Ultimately, this resulted in improved group performance as indicated by the mark received for the group reports. This supports the congruity hypothesis (Haslam, 2001) , which states that group members should be motivated to work for their group to the extent that their salient identity is congruent with the group identity. Similarly, in field trail two, social presence was associated with increased posts to the group discussion board and decreased perceptions of social loafing in the group. However, it should be noted that for social presence to result in such positive group motivations, the norms of the group should be to strive for positive outcomes. Increased social presence, based upon a shared social (group) identity, will adhere group members to the norms associated with that group identity.
If those norms are detrimental to group performance, for whatever reason, then positive outcomes are unlikely. For example, if norms develop within the group for laziness or rushed work, then the quality of the group output is likely to suffer. In addition to ensuring a shared social identity and social presence in distributed groups, it is therefore also necessary to ensure that appropriate norms are also developed.
Crucially, however, the motivation for adherence to these group norms is through feelings of social presence that are independent of physical presence. Mantovani & Castelnuovo, 2003) .
Furthermore, the salient social identity of distributed groups will have similar consequences (e.g. stimulating production of shared meaning) to the 'common ground' that Cottone and Mantovani (2003) consider to be of overriding importance.
However, whereas the 'common ground' discussed by Cottone and Mantovani is based upon interpersonal bonds and previous knowledge of the group, the equivalent concept from a SIDE approach is the shared group identity and its associated norms.
The contextual nature of the social group is, therefore, of central importance. A further, more pragmatic implication, is that limits imposed by a traditional approach concerning group size, no longer apply. If, for a group to be cohesive, interpersonal bonds must be created between group members, then each additional group member will make cohesion more difficult to achieve. If, however, the group is based upon a shared social identity, the adherence to which is dependent on the cognitive representation and salience of the individual group member, then group cohesion is Social presence and social identity .
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Again, this can help to explain how large distributed communities of users can report high degrees of presence when communicating through text-based environments.
Despite the arguments laid out above, the SIDE approach to presence in distributed groups does not predict that social presence based upon a shared social identity will always be beneficial and desirable. The groups discussed in this paper consisted of peers who had flexibility of role distribution within the group and a common goal that was unlikely to be in conflict with individual goals. The emphasis on the shared social identity was therefore straightforward and appropriate. Where groups consist of members with, for example, different roles, status positions or individual goals that may conflict with the overall aim of the group, emphasis on a shared social identity may be more problematic. This is not to say that it may not be desirable to find and emphasise a super-ordinate social identity that can overcome these differences and focus the group members on the aim of the group. Indeed, according to the SIDE approach, this should be much easier in the computer-medium than it would be in face-to-face situations. However, it may be necessary on some occasions and in some circumstances to maximise interpersonal cues between distributed group members and thus engage in the use of high technological solutions, such as virtual reality environments. As explained by the congruity hypothesis, group identity and the salient identity should be congruous in order for group motivation to result. If the overall purpose of the group varies for different group members, i.e. personal goals are salient, then the congruity hypothesis predicts that personal identities should be salient. In this case, interpersonal, rather than intragroup, processes would be relevant and technologies that encourage interpersonal cues appropriate. There may also be Social presence and social identity .
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contextual specific situations and tasks that require a greater degree of physical rather than social presence.
In summary, the re-conceptualisation of the group from one based on a shared social identity rather than interpersonal bonds, enables social and physical presence to be conceptually separated. A salient social identity can be achieved through the use of design and task interventions and the use of relatively simple, text-based computermediated environments. Furthermore, the use of more complex technologies that offer increased cues to the interpersonal may in fact be detrimental to the shared social identity. It is this shared social identity that is the basis for social presence. Therefore, distributed groups can display high degrees of social presence without corresponding physical presence. Moreover, in high group salience conditions, it is suggested that the motivation for group based behaviour is social, rather than physical presence. 
